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UNITED STATES PATENT OFFICE,

GEORGE MOGIIEE OF GLASGOYV SCOTLA\TD ASSIGNOR OF ONIL HALE TO
PETER BURT, OI‘ SAME PLACE.

GAS-—-M OTOR ENGI NE.

SPECIFICATION formmg pa,lt of Lettels Pa,tent No 432 638 dated July 22, 1890,

Apphcatmn filed March 4, 1890, Serial No, 342 666, (No model.) Pmtented in England November 11, 1886, No. 14,578, and
~ March 6, 1888, No, 3,427 in Belginm October 5, 1887, No, 58,727; in France Octoher 0, 1887, No. 173 ;008, and in Ger-

-many November 13, 1887, No, 43 738,

Ta all whom it may concermn:

Be it known that I, GEORGE MCGHEE, a
citizen of Great I3 11’53,111 residing at Glasgow,
in the county of L:zmar]z:, Seotland, have in-

vented new and useful Improvementsin Gas-

Motor Engines, (patented in Great Britain

by Letters Patent No. 14,578, dated Novem-

ber 11,1886, and No. 3427 dated March 6,
1888; in Belgium, No. 53 727 dated October
5, 1887 in France, No.17 3 938, dated October
5 1887 and in Germany, No. 43,788, dated
Novembel 13, 1887,) of which the followmﬂ*
1s & specific 1131011 |

The invention relates to improvements in
gas-motorengines, the objeects being to con-
struct a simple and efficient engine “and gov-
ernor therefor.

On the accompanying drawings like let-
ters refer to like parts.

Figure 1 is a sectional view of the engine-
031’11__11(1615 and arrangement of parts ander
one modification.
resents a modified auan%ment of same.

Figs. 3 and 4 are 1efipeetwely an eclevation

and plan of a modification of the engine.
Figs. 5,6, and 7 are 1eqpect1ve1y an eleva,tlon
plan, and transverse view of the ]_’)111101]_)&1
parts of governor. |

Referring to Kigs. 1 and 2 the engine com-
prises two smﬂe-aetmfr ma,tel—-;;acketed cyl-
inders « and b, which may be horizontal, ver-
tical, or othermse placed, and CO]I].H]U.I]IOELV
ing toorethel at ends by passage ¢, and fitted
with p1st0ns e d, connected, mqpectwely, by
rods ¢ d’ to cranks J ¢ on shafts (fitted, as
usual,in bearings not shown) and geared to-
ﬂether two to one, as shown in- Fig. 1, by
wheel 7 and pinion 2, so that the plston é
makes only one stroke to two strokes of pis
ton . The crank-shaft ¢’ is fitted with uslml
ly-wheel. (Notshown.) The ¢ylinder ¢ has
formed therein an exhaust-port 7, also near
back end thereof the inlet-port &, which leads

from an ordinary gas and air mixing non-

return valve or chamber. Opposite, or on

same line with port %, isthe port /, which leads
into an ordinary hot lﬂmtmﬂ'-plpe Instead
of both last said ports being separate, the hot
pipe may communicate with port £, thus dis-

I‘in 2, diametrically, rep-

embraces andrevolves on shaft ¢’.

pensing-witll port-l. As shown at Fig. 1, the
rods d’ e’ are of unequal ]ennth to suit the
positions of the shafts /7 ¢ Wlueh are placed
one in mdvance of the othel while in Kig. 2
the said rods e’ d" are of, neculy equal lelwth
to suit the position of shafts f ¢’, which are
on the same level, the piteh- fines of wheel £
and pinion 2 bemﬁ* mdicated at Fig. 2 by

50

full circles and the elank paths by thtedw

circles.
Figs. 3 and 4 represent, 1espe(,tnelv an

elevation zmd plan of the engine, wherein the

shafts f/ ¢’ are in the same line supported by
the bearings 4 4 4/, and combined together

by mechanism known as “Watts’ sun-and- -

planet motlon 7 As shown at TFig,
crank-shaft ¢” has fi
wheel and on the ot

4, the

ner end a pinion 2, which

xed on one end the fly-

6o

gears into another pinion 3, of same mze rig- -

1(:1137 fixed to end of connectlnmlod e’ whmh_-

rod end and pinion 3 embrace elank-pm 1,
the web of which said crank f next crank ¢

crank fis supported by the bearing 4’. By
this arrangement of connection between the

1 two cr ELIlkb the piston e makes only one stroke
| to two strokes of piston d.
parts of engine are similar to those in the-

other figures. The hot pipe (indicated by
dotted lmes) inside funnel n, IF1g. 3, also mix-
ing-valve £" and frame A’, are of ordinary
eonqtl uction.

The engine operates as follows: Assummn* |

- Otherwise the

Theother
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the space behind pistonsed tobe charged Wlth |

combustible mixture and the plston e just,
uncovering the ignition-port I, as shown at

Kig. 1, the mlxture enters a hot 1gniting-pipe :

and is thereby ignited, the 1e°,ult1nw pressure

| driving piston d out full stroke, as bhown at

Fig. 2, and piston e to just above exhaust-
pmt 7, through which engine now exhausts,
the piston d meanwhile makmn back- sttoke
while piston e moves from and 1 back to port 4,
which it shuts when piston d has made full
back-stroke. While piston d makes another
out-stroke, and piston e travels inward to in-
let-port %, combustible mixture is inhaled
through port &. The piston d now returns

and compresses the mixture, while the piston
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. etravels from and back to port %, thus ,]ust said disk has had time tobe pressed backand
- - uncovering ignition-port [ when 'plthH d has | keeps it,and ther eby stud ?,back untilcamy
. reached full in-stroke, as shown at TFig. 1, | has revolved past said stud 'so thattherodw

- when the (,ycle ben‘ms abmn as befom de- 18 thus not actuated, and. cras-supply valve * 50

5 sceribed. | consequently remains shut that cycle. In .
o The governor, I‘w*b 5 6 and’? eompuses a | lieu of using the spring v for pressing back
SR ;th111 steel cam y and _Wlde cam s, fitted near | the stud i, after being pressed out by cam s,

~end of engine slow-shaft 7. The cam s isin- | said spring: may. be dispensed with and :

~ clined backwmd on face from s’ to S, as shown | weights used instead, as shown at Fig. 7, 55
1o at Ifig. 6, so as, when revolving, (as shown by | which is a transverse section on the rod w,
o amow) to push the sliding stud %, fitted in | Fw 5, lookmﬂ t0 the left The rod uhas thusr S

:E'f: f-fﬁfﬁ'._ﬁ'.ﬁ'.-.'?collaru’fmmedon valvemdu,tlansvelsely

. 28 consmnt the stud é Would Sometlmeq nob beﬁ ] 2 In a gas-—enﬁme by means of wheels hz BN
. driven in far enough in time by spring v to "ﬂea,red two to one, the combination of a pis-

~ giveagood bearing for cam y to drive stud ¢ ton e, controlling the inlet, ignition, and ex-
o fm wald and thereby the stud ¢ would be apt to | haust ports 7 kl with a pIStOIl dand duvnw R

o : : : ~ be mueh worn at end and slip transversely of | shaft q’y substantlaﬂy as set forth. 75 ;
30 cam y. 'Toobviate this, the stud ¢ has fixed | 3. Ina gas-engine having a eylinder ¢, or-
thereon a bevel-edged round steel disk «, | ganized Wlth exhaust inlet, and ig gnition pm ts

. against which. sometimes comes the corre- ‘j k1, as shown, and controlled by piston e,

| -r’--iiSpondmn*ly inversed bevel edge of a thin cam | the 'e-ombmatlon of a motor-piston d, so as to .

r, fixed on and revolving with shaft J. The
cam 7 in revolving comes opposite the disk

before the cam y comes opposite stud . When.

shaft is revolving at or under normal speed,
the cam 7 locks or passes on the outside of
disk « and keeps it, and thereby also stud t
inward, while cam ¥ drives stud ¢ and also
rod fmwa,rd thus opening the gas-valve.

If engine excoeds nor mal speed, the action of

the spring v to press back stud ¢ being con-
stant, according as said Spr Ingis set by pmeh-
ing screw and handle 2’ th(, cam 7 revolves
faster and locks on msu]e of disk a before

make two strokes to one stroke of plston e, 8o
substantially as set forth and shown.
4. A gas-engine governor comprising a
valve-rod u, stud Z, disk 2, spring v, and cams
r s Y on shaft T, all mtanwed constructed,
and operating subst.-mtmlly as set forth and 85
shown.
- In testimony whereof I her eby affix my Sig-
nature in presence of two witnesses.
GEORGE McGHEE.
Witnesses:
DAVID MASON,
HENRY HART.
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